A 69-year-old woman caught a cold resulting in nausea, vomiting, diarrhea and severe anorexia. Then she suffered progressively from dyspnea and leg edema, and finally became delirious. On admission severe hypoglycemia, hypothermia, marked tachycardia, generalized edema, mild jaundice and cachexy were noted. EKG showed atrial fibrillation. A chest X-ray, chest CT and echocardiography showed congestive heart failure. Therapeutic use of diuretics induced shock leading to serious liver dysfunction and disseminated intravascular coagulation. However, combined therapy by intravenous glucose, digitalis, diuretics, anti-fibrinolytic drug and hydrocortisone were effective. Addition of antithyroid therapy brought a further favorable outcome. (Internal Medicine 44: 234-239, 2005) 
Introduction
Nutritional hypoglycemia has been well known in cases of anorexia nervosa or famine, but severe hypoglycemia is rare except for cases complicated with edema or liver disease (1) (2) (3) . Hyperthyroidism in the elderly has often been overlooked because of inconspicuous clinical features, such as lack of exophthalmos, goiter or tachycardia. Even in the masked type, a thyroid crisis can be evoked by common precipitating factors for typical hyperthyroidism (4, 5) . In addition to cardiovascular manifestations, mild liver dysfunction and gastrointestinal symptoms including strong nausea, vomiting, diarrhea and loss of appetite frequently occur even in the early phase of a thyroid crisis (4, 5) . On the other hand, mild to moderate hyperglycemia is common in a thyroid crisis (6) (7) (8) , but hypoglycemia is unusual (9) .
Here, we describe a case of a thyroid storm triggered by a common cold, resulting in congestive heart failure and severe hypoglycemia. Without precise recognition of the patient's condition, the free use of diuretics for heart failure induced shock, which led to serious liver dysfunction and disseminated intravascular coagulation (DIC). However, combined therapy for a variety of syndromes such as hypoglycemia, congestive heart failure, liver dysfunction and DIC was successfully effective to save the patient. Fortunately, in spite of delayed detection of thyrotoxicosis, the patient recovered from her serious state.
Case Report
A 69-year-old woman was admitted for dyspnea and delirium. She had not taken care of her health and no specific family history was identified. On March 10 she caught a cold and had severe nausea, frequent vomiting and diarrhea, and severe loss of appetite. From March 15 she felt oliguria and leg edema, and increasingly complained of coughing and shortness of breath. On March 25 she became orthopneustic, restless and in a mentally irritable state. During the night she lost consciousness and when her daughter visited, the daughter found her to be so delirious that she sent her to our hospital by ambulance at 23 : 00 on March 25. On admission in the intensive care unit she was found to be 142 cm in height and 48 kg in weight. Her body temperature was 33.5°C, blood pressure 148/98 mmHg, pulse rate 180/min with irregularity, and her respiration rate was 40. She was delirious and was at the level of 10 on the Glasgow Coma Scale (E3, V3, M4) (10), which is equivalent to 20 to 30 on the Japan Coma Scale and appeared to be cyanotic, moist with cold sweating and edematous. Conjunctiva was not anemic but slightly icteric. Exophthalmos was negative. Small but elastic hard struma (about 30 g) was detected. Small vesicular rales were audible in both lungs. Her heart was enlarged on both sides without a murmur. Her abdomen was flat and signs of ascites were not detected physically. Marked edema was found in both legs. Hematological findings (Table 1) showed leukocytosis with neutrophilia, lymphocytopenia and eosinopenia but no left-side deviation. CRP was negative indicating no active inflammation. Concerning her serum chemistry (Table 1) , her blood urea nitrogen and serum uric acid levels were high, suggesting an increase in catabolism. Serum creatinine and serum electrolyte levels were normal except for low sodium and calcium levels. Noticeable liver dysfunction was found by aspartate aminotransferase (AST) of 59 IU/l, alanine aminotransferase (ALT) of 28 IU/l, lactate dehydrogenase (LDH) of 518 IU/l, alkaline phosphatase (ALP) of 18.0 King-Armstrong unit, creatine kinase (CK) of 437 IU/l and total bilirubin of 2.9 mg/dl. Very low serum levels of lipid and low levels of serum total protein, serum albumin and choline esterase indicated malnutrition. As shown in Table 2 and prothrombin time were prolonged. The prothrombin time-international normalized ratio (PT-INR) was high. Her serum fibrinogen level was low, and the hepaplastin test and thrombotest were decreased. Serum levels of fibrindegradation product and D-dimer were increased. Taken together, decreased coagulation activity combined with increased fibrinolysis was assumed. The results of blood gas analysis, including a normal value of blood pH, low level of HCO -3 and a negative value of base excess, indicated compensated metabolic acidosis. Electrocardiography showed a 180-pulse rate, atrial fibrillation and complete atrio-ventricular block. Her chest X-ray showed congestive heart failure with a cardio-thoracic ratio (CTR) of 68% (Fig. 1) . Chest computed tomography (CT) showed pleural and pericardial effusions but no inflammatory signs. Echocardiography showed dilatation of both atria and pericardial effusion. Ejection fraction of the left ventricle (EF) was 42%. Abdominal CT revealed a marked fatty liver and some ascites. Thyroid CT showed a small diffuse goiter. Regarding her endocrinological examination (Table 3) , thyroid function tests showed high levels of free triiodethreonine (T3) and free thyroxin (T4), a low level of thyroidstimulating hormone (TSH), high uptake of 99m Tc and positive TSH binding inhibiting immunoglobulin (TBII) matched with hyperthyroidism. Serum levels of luteinizing hormone (LH), follicle-stimulating hormone (FSH), prolactin (PRL), parathormone (PTH)-intact and calcitonin were within normal limits. A normal value of adrenocorticotropic hormone (ACTH) in spite of high levels of serum cortisol and growth hormone (GH) suggested a stressed state.
Clinical course after admission (Fig. 2) On admission we first noted severe hypoglycemia of 16 mg/dl and a delirious state. Following consecutive intravenous injection of 50% glucose, she became more alert and her blood glucose levels increased to 90 mg/dl at 1 : 00 on March 26. Then she slept well so that the glucose administration was discontinued. But 4 hours later (5 : 00 AM) she could not wake up and responded dimly to questions, and her blood glucose level was 40 mg/dl. After the addition of a glucose injection and continuous infusion of glucose, she became alert and her blood glucose level reached 140 mg/dl over the next 2 hours. However, mentally an irritable and agitatable state was still evident. To control tachycardia, 10 mg of metopronolol was injected and for congestive heart failure, 20 mg of furosemide was given intravenously, but did not result in urination. The addition of one more furosemide injection caused a sudden drop in blood pressure to 42/0 mmHg. With an infusion of 200 mg of hydrocortisone combined with 100,000 units of ulinastatin, 50 mg of dopamine, 100 mg of dobutamine, and a large amount of liquid infusion, her blood pressure was restored to 110-130/40-60 mmHg. Her pulse rate was slightly reduced from 180/min to 130-160/min by oral administration of 0.25 mg digoxin and 10 mg metoprolol. However, her liver function worsened rapidly showing total bilirubin of 9.4 mg/dl, direct bilirubin of 5.2 mg/dl, AST of 1,118 IU/l, ALT of 234 IU/l, LDH of 2,478 IU/l and CK of 2,513 IU/l. By continuing these therapies, including glucose infusion, liver dysfunction improved rapidly. Total bilirubin decreased to 3.6 mg/dl, direct bilirubin to 2.2 mg/dl, AST to 108 IU/l, ALT to 106 IU/l, LDH to 372 IU/l and CK to 43 IU/l on April 9 and all reached normal levels on April 23.
However, a rapid reduction in the platelet count from 14.5×10 4 / l to 9.6×10 4 / l and an increase in the International Society of Thrombosis and Haemostasis (ISTH) score (11) from 7 to 10 also indicated DIC. After administrating 200 mg of gabexate mesilate and fresh frozen plasma, the DIC state improved, but sustained agitation and the highly irritable mental state continued. Tachycardia and elevated body temperature to 38.2°C suggested other possible causes. On March 30 hyperthyroidism was elucidated by the results of thyroid function tests sampled on March 26. Therefore, her serious state was believed to be due to a thyroid crisis. Then, administration of 30 mg of thiamazole followed by potassium iodide was started to control her hypermetabolic state. Mental deterioration subsided 3 days after initiating antithyroid therapy. Her appetite was restored so that the maintained glucose infusion was discontinued on April 8. Thereafter her blood glucose levels were within normal range. Central venous pressure (CVP), a parameter of heart failure, was 24.5 cm just before diuretics administration and reduced a little to 23.0 cm next morning. This was probably due to the large amount of fluid transfusion to maintain her blood pressure, as indicated by positive water balance of 1,053 ml (in 3,423 ml and out 2,370 ml). balance of 8,004 ml over the following 3 days and CVP reduced gradually to 12.0 cm H2O. From March 30 when antithyroid therapy was started, daily water balance was kept within 400 ml. CVP further reduced to 8.0 cm on April 4 and maintained at the levels of 6.0 to 9.5 cm thereafter. Her pulse rate changed from 160 to 70-110/min. Echocardiography on April 2 showed that the dilated size of both atria was reduced to the upper limit of the normal value and pericardial effusion disappeared. EF increased from 42% to 52%, despite the remaining reduction of contractility of the left ventricle. By maintaining the therapy with digoxin, metoprolol, enarapril and amlodiipine besilate, her cardiac function has been well maintained and CTR was reduced to 51%. Generalized edema disappeared and her body weight has reduced from 48.0 to 34.5 kg by April 5.
Discussion
This case showed several serious syndromes, which lead us to regret the course of treatment. The main reason why it was difficult to discover the thyroid crisis was that doctors did not notice her as having hyperthyroidism. We missed her hyperthyroidism due to lack of exophthalmos, low body temperature and hypoglycemic coma, although she had marked tachycardia with atrial fibrillation and slight struma. First, we gave attention to the most prominent feature, unconsciousness, which could be induced by severe hypoglycemia. In a thyroid crisis hyperglycemia has been well known (6) (7) (8) , but hypoglycemia has been rarely reported (8, 9) . In the latter case, an extremely emaciated state or reduction in the adrenal reserve was noted. In the present case a common cold caused anorexia and she was not careful about eating, because she has lived alone for the past 10 years. Starvation for more than 2 weeks could induce deficiency of substrate for gluconeogenesis. Severe malnutrition combined with thyrotoxicosis should induce hypoglycemia (9) . Alternatively, hypoglycemia may precipitate a thyroid crisis (6) (7) (8) . Although increased serum levels of counter-regulatory hormones such as GH and cortisol would be in response to hypoglycemia (12, 13) , increased clearance of adrenocortical hormone in a thyroid crisis may lead to relative adrenal insufficiency (6) (7) (8) . Hyponatremia without hypokalemia may support the possibility of relative adrenocortical insufficiency (7, 8) . Moreover, it is possible that the reduced adrenal function facilitates shock after an injection of furosemide.
After regaining consciousness by an infusion of glucose, mental irritability continued and was originally thought to be an aftereffect of hypoglycemia. We were unaware of the gradual elevation of body temperature without infectious signs, which would be a sign of thyroid crisis. However, we then focused on congestive heart failure. The administration of a -adrenergic blockade alone to control her pulse rate was detrimental to advanced congestive heart failure (5). Rapid and consecutive administration of diuretics might superimpose harmful effects on heart failure and lead to a sudden drop in blood pressure. An extreme thyroid crisis may also induce hypotension (5). However, this was not the case in the present patient. When thyroid crisis advances unrecognizably to elicit hypotension or serious liver dysfunction, it is invariably fatal (5-8). The present case recovered from hypotension without antithyroid therapy and later from liver dysfunction. Abrupt derangement of circulation induced serious liver dysfunction and DIC. Decreased production of coagulation factors in the liver might lead to the occurrence of DIC. Fortunately, both were recovered by appropriate therapy. Finally, difficulty of pulse rate control, an increase in body temperature and sustained mental deterioration warned us of the thyroid crisis. A common cold triggered exacerbation of masked hyperthyroidism to the level of the thyroid crisis. In general, parameters of thyroid function of thyroid crisis are indistinguishable from those of uncomplicated thyrotoxicosis (6) (7) (8) . Therefore, diagnosis has been made mainly by accentuated clinical manifestations (6) (7) (8) 14) . Four major clinical features were noted: extreme fever up to 41°C with profuse diaphoresis, marked sinus tachycardia over 140/min with or without supraventricular arrhythmia, central nervous system dysfunction with a variety of consciousness disturbances and gastrointestinal symptoms including nausea, vomiting, diarrhea and severe anorexia (6) . The present case met these criteria except for extremely high fever. Several combinations of clinical features had been proposed to be diagnostic criteria for thyroid crisis (15, 16) , but there are no widely accepted criteria. Therefore, Burch and Wartofsky (8) constructed a diagnostic point scale for a semiquantative distinction between an uncomplicated thyrotoxicosis, an impending thyroid storm, and an established thyroid storm. The score of the present case was sufficiently high enough to suggest the presence of a thyroid storm by the use of this point scale.
Finally, it is noteworthy that in spite of a delay in antithyroid therapy, we could save the patient mainly due to the unexpected benefit of adrenergic blockade administration from the early phase.
